Context: Patient safety culture (PSC) improvement is a strategy that can foster patient well-being. Measuring PSC without using a validated instrument has been proposed.
INTRODUCTION
Patient safety is a top health care organization priority. 1 A thriving patient safety culture (PSC) exists in health care settings that emphasize cooperation and personal commitment. When a PSC is "healthy," safety is valued and staff members perceive honest dedication to safety by members of their organization, including those in leadership roles. 2 For example, in environments in which PSC is a priority, a pharmacy technician who overhears another technician provide incorrect information to a patient has no reservations about reporting the incident and no fear of supervisor retaliation or being shunned by colleagues who discover s/he spoke up.
Among the various aspects of patient safety in ambulatory settings (including infection control, staff competence, and medical equipment), ensuring medication safety and PSC have been identified as some of the most important strategies that can foster patient well-being. 3 The Agency for Healthcare Research and Quality (AHRQ) developed and validated the Community Pharmacy Survey on Patient Safety Culture (CPSPSC) (formerly the Pharmacy Survey on Patient Safety Culture) to acknowledge the importance of medication safety and PSC in ambulatory pharmacies. 4 It is essential to use a validated questionnaire to generate data that accurately reflect the reality of what was measured (in this scenario, PSC). Validated questionnaires allow for findings to be applied more broadly than to the population that supplied the data. Numerous techniques can be employed to evaluate a questionnaire's 1) reliability (the same results are produced on retesting), 2) internal validity (similar questions are responded to in a similar way), 3) external validity (responses in different samples are similar), 4) sensitivity (conditions that are present are identified accurately), 5) specificity (conditions that are not present are identified accurately), 6) discriminant validity (actual differences/nondifferences between groups are detected accurately), and 7) construct validity (the questionnaire accurately measures the things it is designed to measure). 5 Although qualitative research (eg, focus groups, structured interviews) can be used to assess PSC, surveying with a validated questionnaire is the most effective means with which to collect data across a large organization. 2 The overarching goals of the CPSPSC, with its 11 composite scores, are to assess understanding of the values, beliefs, and norms of ambulatory pharmacy staff and the expected patient safety attitudes and behaviors that are appropriate in community pharmacies. 4 Few validated community pharmacy-specific PSC measurement tools have been created or are widely administered. [6] [7] [8] In 2013, the Kaiser Permanente (KP) Colorado (KPCO) Pharmacy Department administered the CPSPSC to its entire staff to assess CPSPSC goals and to provide baseline data that KPCO and other community pharmacies could use to compare their PSC over time. 7, 9 
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Assessment of Pharmacy Department Patient Safety Culture with the Use of Validated Work Environment Survey Indices
Measuring PSC in pharmacy departments without using the validated CPSPSC has been explored nationally by KP using indices from the People Pulse (PP) survey that measure aspects of the work environment. 10 Three indices, Speaking Up, Workplace Safety, and Learning Climate have been proposed by the KP Program Office as a substitute for measurement of PSC. 11 The rationale for using the nonvalidated PP indices is that KP conducts a survey annually throughout the organization using the entire PP questionnaire. Administering the CPSPSC would necessitate special effort across the various KP Pharmacy Departments. Therefore, these PP indices may provide a more efficient way to measure KP PSC.
Little information exists regarding the validity of this approach. The purpose of this study was to conduct a cross-sectional survey with simultaneous administration of items from both the CPSPSC and the PP Speaking Up, Workplace Safety, and Learning Climate indices to assess the strengths of correlations between the CPSPSC composite and PP index scores. Results from this study can provide valuable information to key stakeholders about the validity of using the three PP indices as a substitute for administering the full CPSPSC to assess PSC among community/outpatient pharmacy staff.
METHODS
Study Design and Setting
This was a cross-sectional survey of KPCO Pharmacy Department staff conducted between July 5, 2016, and September 5, 2016. The survey consisted of 39 items for 11 composites and the 1-item Overall Rating on Patient Safety from the CPSPSC (Appendix A, available at: www. thepermanentejournal.org/files/2018/17-070-Appendix-A.pdf ), 22 items for the 3 indices from the PP survey (Appendix B, available at: www.thepermanentejournal. org/files/2018/17-070-Appendix-B.pdf ), and demographic questions. The survey was administered online, and no respondent identifiers were collected.
KPCO is a group model, not-for-profit, integrated health care delivery system with more than 630,000 members throughout Colorado who received care at 28 medical offices with an embedded outpatient pharmacy at the time of the study. All study aspects were reviewed and approved by the KPCO institutional review board.
Participants
All full-and part-time Pharmacy Department staff who were KPCO employees at the time of the study (N = 906) were invited to participate. There were no exclusion criteria. The KPCO Pharmacy Department includes dispensing pharmacy services (DPS), for which staff provide care via outpatient and infusion pharmacies and a centralized prescription fill center that also provides mail order services. 12 The KPCO Pharmacy Department also includes clinical pharmacy services (CPS), for which staff provide expertise in primary care, 13 specialty care, 14 acute and chronic disease management, 15, 16 and telepharmacy 17 services. Support personnel within the KPCO Pharmacy Department fill information technology, medication benefits management, project management, compliance, data analysis, research, management, and administrative support roles.
Outcomes
The primary outcome was to assess correlation strength between each of the 11 CPSPSC composite percent-positive scores (PPS) and the 3 PP index PPS. Secondary outcomes included assessment of correlation strength for CPS and DPS staff individually, a description of the CPSPSC composite and PP index PPS overall, and contrast of the CPSPSC composite and PP index PPS by CPS vs DPS. Subgroup analyses were performed to describe and contrast the correlations and PSC in relevant staff groups to provide more granularity of information according to pharmacy practice site or work setting.
Survey Items
The PP Speaking Up index assesses the extent to which people work together, speak up, and learn from mistakes in the workplace environment. 11 The PP Workplace Safety index assesses elements that foster a safe working environment. 11 The PP Learning Climate index assesses the type of work environment in which people feel valued, have a say in their jobs, and perceive action is taken that is related to their input. 11 Staff were invited to participate via e-mail messages sent from the Pharmacy Department's Acting Executive Director. The message contained information on the purpose of the voluntary study, a link to the online questionnaire, a statement indicating that all responses were anonymous and confidential (responses were not linked to individual staff members), and directions that mentioned the survey could be completed in 15 to 20 minutes during business hours. A separate e-mail message that was sent to all department supervisors directed them to encourage staff participation and to provide staff with protected time to participate in the survey. Promotional flyers for the survey were distributed by e-mail for supervisors to post in their pharmacy department service areas.
Data Analysis
Completed questionnaires were reviewed to assess for common deficiencies of missing (eg, only responses to demographic/composite questions), limited (eg, responses were the same value throughout), and problematic (eg, more than one response per item) responses. The response rate was calculated as the count of completed questionnaires divided by the count of eligible staff receiving the survey.
Does Not Apply and Don't Know responses were recoded as missing values since they are uninformative. Both PP indices and CPSPSC composites were scored by summing the count of participants who responded in the affirmative (eg, agree or strongly agree) for positively worded items or negative (eg, disagree or strongly disagree) for negatively worded items in the index/ composite. These values were divided by the number of responders and multiplied by 100 to determine the PPS for each item and the mean PPS for all items in the index/composite. Item responses of Very Good and Excellent were combined into a positive response, and Poor, Fair, and Good were combined into a negative response for the Overall Rating on Patient Safety item.
Composite scores were not used if 3 or fewer respondents answered a particular item from a single group or location. 4 This requirement protected anonymity further by preventing identification of individual respondents by job location, job role, length of employment, etc. Missing values were not used to calculate PPS. A PPS can range between 0% and 100%, with higher scores indicating a culture more favorable for patient safety. Subgroup analyses were performed by recalculating the indices, composites, and one-item PPS for only the staff included in each subgroup (CPS and DPS). Descriptive statistics for respondent characteristics and PPS were reported. Comparisons between CPS and DPS PPS were assessed with the Wilcoxon rank-sum test. Correlations between PP indices and CPSPSC composites and oneitem PPS were assessed with the Pearson product-moment correlation coefficient. Because the correlations were calculated using individual staff responses, composite scores did not require 4 or more respondents for an item to be included. Correlation coefficient strength was interpreted as ± 0.00 to 0.19, very weak; ± 0.20 to 0.39, weak; ± 0.40-0.59, moderate; ± 0.60 to 0.79, strong; and ± 0.80-1.0, very strong. 18 Correlation coefficients were reported overall and by the CPS and DPS groups. Correlation coefficients were compared between the CPS and DPS groups using the Fisher r-to-z transformation. (Table 3) . Although all correlations were positive and the vast majority of composite and index PPS were statistically significantly correlated, no correlations were identified as very strong. The majority (52.8%) of correlations were moderate, 10 (27.8%) were strong, 4 (11.1%) were weak, and 3 (8.3%) were very weak. The strongest correlation was between the Communication Openness composite and Speaking Up index (r = 0.74, p < 0.001). The weakest correlations were between the Work Pressure and Pace composite and Learning Climate (r < 0.01) and Speaking Up (r < 0.01) indices (both p > 0.05). The Overall Rating of Pharmacy Safety had weak to moderate correlations with the 3 PP indices.
RESULTS
Of
Most PPS correlations between the CPSPSC composite and 1-item overall safety rating and PP index PPS for CPS and DPS staff respondents were positive but not statistically significantly different (Table 4) . Most correlations between CPSPSC composite and 1-item and PP index PPS were numerically higher for CPS staff respondents when contrasted against DPS staff respondents' correlations. One correlation was very strong, the CPSPSC Response to Mistakes composite and PP Learning Climate index for CPS staff respondents (r = 0.80), and significantly higher than the moderate correlation for the DPS staff respondents (r = 0.49, p < 0.01). 
DISCUSSION
This cross-sectional PSC survey of 429 diverse pharmacy department staff revealed that although all 36 PPS correlations between CPSPSC composite 
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and 1-item overall safety rating and PP indices were positive, no correlations were identified as very strong, and nearly threequarters of the correlations were moderate, weak, or very weak. Only one CPSPSC composite, Communications Openness, consistently had strong correlations with all three PP indices. Alternatively, the Work Pressure and Pace CPSPSC composite consistently had very weak correlations with all PP indices. For health system leaders who might prefer (for operational efficiency) to measure PSC with items that were not validated specifically to measure PSC, our findings suggest that use of a nonvalidated instrument will not provide accurate assessments of PSC in a pharmacy department.
Because patient safety is directly related to well-designed systems rather than to individual vigilance and effort alone, PSC measurement provides a framework with which to assess a systematic approach to quality and safety in pharmacy services. 19 Although it is understandable that health care system representatives would prefer to measure PSC with a survey instrument that provides information about other measures in the workplace environment, this approach will not work if PSC is not measured correctly. Other validated PSC measurement tools exist; the Pharmacy Safety Climate Questionnaire assesses safety climate among pharmacists in Great Britain's community pharmacies. 6 The Safety Attitudes Questionnaire-Pharmacy Version was developed by the Center for Healthcare Quality and Safety at the University of Texas for general pharmacy use. 8 Validation study findings for these questionnaires, especially among integrated health care delivery systems, have not been reported in the US; consequently, their ability to accurately measure PSC in US pharmacies is unknown.
Overall, this study found numerically similar PPS for all CPSPSC composites when compared with our previous CPSPSC survey of KPCO Pharmacy Department staff. 9 The current study revealed that CPSPSC composites Patient Counseling (91.3%) and Staffing and Work Pressure (41.1%) had the overall highest and lowest PPS, respectively. These findings are similar to those in our previous survey 9 and AHRQ's pilot of the CPSPSC. 20 This study identified that CPS respondents had much higher PPS than DPS respondents for CPSPSC composites Communication Openness, Perceptions of Safety, Teamwork, Space and Environment, and Overall Safety, which is similar to our previous survey. 9 Conversely, this study found that PPS for the Staffing and Work Pressure composite among CPS respondents degraded dramatically since our earlier survey (7.2% vs 51.9%). CPS respondents had a substantially lower PPS for this composite than DPS respondents, which was not found previously. 9 This degradation in CPS's PPS possibly is related to an increased workload from health care system membership growth coupled with clinical services' inability to backfill positions because of the system's financial constraints.
Considering this study's findings of numerical differences between CPS and DPS respondents on CPSPSC composites' PPS, it is not surprising that numerical differences were found between CPSPSC composite and PP index PPS correlations. The CPS staff had statistically higher correlations between two PP indices and CPSPSC composites, whereas one correlation was statistically higher for DPS staff. One correlation, Response to Mistakes composite with the Learning Climate index, was very strong for the CPS respondents (r = 0.80) and statistically significantly higher than the DPS respondents' moderate correlation (r = 0.49, p < 0.05).
Interestingly, some of the most pronounced differences in the subgroup correlation assessments involved PP indices in which PPS were significantly different between CPS and DPS staff. For example, the correlation of the Workplace Safety index with the Patient Counseling composite Although it was the intention to have all KPCO Pharmacy Department staff participate in the survey, approximately 50% did not participate. Because the survey was anonymous and voluntary, we could not assess if there were important differences between respondents and nonrespondents (eg, respondents might have been more conscientious or concerned about patient safety). Also, our study likely was underpowered to detect other statistically significant between-subgroup correlation differences because the sample size was lower than intended. Nevertheless, we received responses from 429 staff members, which provided a large sample from 1 Pharmacy Department with which to assess PSC and the correlations between the PPS of CPSPSC composites and PP indices. We used only 1 instrument to measure PSC and assess the correlations of their PPS with the PP indices. Use of other instruments may have resulted in more preferable (perhaps very strong) correlations. We identified no PSC measurement instruments other than the AHRQ's CPSPSC that is validated in the US. Finally, this survey was conducted in 1 integrated health care delivery system. Results may differ in other systems.
CONCLUSION
This survey of 429 diverse Pharmacy Department staff revealed that PP indices designed to measure various aspects of the work environment only modestly correlate with AHRQ's CPSPSC composites that measure PSC. Additionally, this study identified differences in the PP index and CPSPSC composite correlations between pharmacy staffing types. Although it is understandable that a health care system would prefer to measure PSC with a survey instrument that provides information about other measures of the workplace environment, these findings suggest that use of nonvalidated work environment indices will not provide accurate assessments of PSC in a pharmacy department. v
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